The collagen receptor integrins have distinct ligand recognition and signaling functions.
Distinct collagen subtypes are recognized by specific cell surface receptors. Two of the best known collagen receptors are members of the integrin family and are named alpha1beta1 and alpha2beta1. Integrin alpha1beta1 is abundant on smooth muscle cells, whereas the alpha2beta1 integrin is the major collagen receptor on epithelial cells and platelets. Many cell types, such as fibroblasts, osteoblasts, chondrocytes, endothelial cells, and lymphocytes may concomitantly express both of the receptors. We have studied the cell biology of these integrins at two levels. First, we have analyzed their ligand binding mechanism and specificity. Second, we have studied their signaling function inside three-dimensional collagen gels. This mini-review summarizes our most recent results. In conclusion, our data indicate that alpha1beta1 and alpha2beta1 integrins have differences in their ligand binding specificity. Furthermore, the two receptors are connected to distinct signaling pathways and their ligation may lead to opposite cellular responses.